FIE MAS 711 - Monitoring system for pumps

*Reliable operation
e Low LCC
*Easy handling




Protection of one pump
e Stop of pump (A-alarm)
e Early warning (B-alarm)

Status and communication
e Data & alarm recording
* Web tool for viewing, fault analysis and setup
* Integral part of Flygt's pump control and SCADA
system (or other systems on the market)
* |nput for smart pump control

e Feedback to R&D
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Operator
panel

Power

 Base unit
analyzer

Web pages

memory
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DIN-rail mounted Base unit and Power
analyzer
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e Connection of sensors
lr-i._' Ll Y | i

~ .. ..+ Memory forlogging

e - * Embedded web pages

.+ Alarm relays and LED:s

(]
Ethernet Ext.1 Ext. 2 Local Power A B
Link LAN TD RD  TD RD TD RD e S

@ ® O

@ @ 0 00 ® 0
onitoring Unit

 Pump interlock relay

e Serial comm. ports

e LED:s indicate comm.
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Display for alarm indication, setup etc.

I N

N rnei— Alarm indication
B
© Warning

@ @

o o
(=) (<) 2 (=)
M |
Monitoring and Status MAS 711

Keys for menu navigation

............ Alarm reset
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* Embedded web pages in Base unit

e Access with PC and web browser
e — Locally with a laptop
— LAN
— Internet

hhhhhh

----------------------
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FLYGT

MAS feature: Alarm log plot (1s resol.)

A MAS web-tool - Microsoft Internet Explorer provided by ITT Fygt AB Emmaboda -0 ﬂ
| File Edit Miew Favorites Tools  Help | ) f
Address [{&] hitp://10.78.22. 14/mas.htm
Alarm and Event log 2005-08-20 20:40:34
i Acknowledge Download file Update
View | | |
Ouick Overview
rend diagrams ick a light blue alarm itern below to view logged data & minutes prior to alarm and 1 minute after.
Trend d Click a light blue al bel | d data 9 | d1 ft
Running statistics
Active alarms Monitored channel Status Priority Value Unit Date Time
T —eT " 0 © s %%
ermp stator p ery hig . 4 -06- 156:
Temp stator ph1-3 X
Temp stator ph 1 High B 320 “C 2005-06-20 18:17:02
Temp stator ph 1 Termp stator ph 1 oK 310 °C 20050620 181307
Empistatonnhz Temp stator ph 1 High B 54.0 °C 2005-06-20 16:08:40
[empl=tatorphis Temp stator ph 1 Wery high A 55.0 *C 2005-06-20 153:57:45
Temp main bearing Temp stator ph 1 High B 54.0 “C 2005-06-20 14:32:32
Temp support bearing Temp stator ph 1 Yery high A 55.0 °C 2005-06-20 142222
Temp pump memery Temp stator ph 1 High B 320 °C 2005-08-20 13:41:49
Loak.satorhousing Tomp statorbh 1 High . 40 < 05620 11354
Leak. junction | : Bl —
A Temp stator ph 1 Wery high A 55.0 °C 20050620 11:23:24
v'?l" a'tf"' erinol Temp stator ph 1 High B 320 *C 2005-06-20 10:42:12
A
emp stator p iy . ° -05- 138
Current unbalance Temp statar ph 1 Yery high A 851 °C 2005-06-20 08:27:46
Voltage unbalance Temp stator ph 1 High B 320 °C 2005-06-20 07 46:23
System power Temp stator ph 1 Qe 3.0 °C 2005-06-20 07:42:46
System power factor Temp stator ph 1 High B 54.0 °C 2005-06-20 05:51:22
LD I\ T Temp stator ph 1 Yery high A 850 °C 2005-05-20 05:41:04
. Temp stator ph 1 High B 320 °C 2005-08-20 05:01:02
Digital 0 ports Temp stator ph 1 oK 30 °C 20050620  04:56:54
Pump info Temp stator ph 1 High B 54.0 “C 2005-06-20 02:57:44
Data log Temp stator ph 1 Wery high A 55.0 “C 2005-086-20 02:46:33
Temp stator ph 1 High B 320 °C 2005-08-20 02:10:27
Temp stator ph 1 0K 3.0 °C 2005-08-20 02.08:52
Temp stator ph 1 High E 4.0 °C 2005-06-20 00:08:50 ;l
&1 Done [ [ [ [ [ mternet 4
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MAS web-tool

View Setup

Quick Overview
Trend diagrams
Running statistics
Active alarms
Alarm and event log

Temp stator ph 1-3
Temp stator ph 1
Temp stator ph 2
Temp stator ph 3
Temp main bearing
Temp support bearing
Temp pump memory

Leakage ins.chamber
Vibration

Pump current
Current unbalance
Voltage unbalance
System power
System power factor

Digital /0 ports

Pump info
Data log

Alarm and event plot

ITT Industries

Engineeved for iife

2004-03-21 14:53:06

Monitored channel Resolution

|Pump current B3| |Secund - Download file... Update

| vibration -

| Temp stator ph 1 -

Monitored channel Status Priority Value Unit Date Time

Fump current Weary high A, 27 A 2004-03-20 0905127
W Pump current W Wibration Restore |

[A] [rarnis] ol
28F 9 4 9nf
26 | 2 4 a0k
24+ 7 4 7F0f
2F B M 4 &0}
w5 4 &0f
18 4 mm i L L 4 anl
16 = W 4 b
14l - Aol Mo by 1l sl
12| 1 . 10|
LLE LS| ol
2004-03-20
09:41:00 09:43:00 09:45:00 09:47:00 09:49:00 09:51:00 09:53:00

l_ l_ l_ | 1nternet
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ITT Industries

Emgimeveed 45 ity

MAS web-tool Alarm and event plot 2004-03-21 14:59.27
View Setup  Monitored channel Resolution
Shibck e Ccue [Pump current =l [minme ~] Download file... [ Update |
Trend diagn anms
Running statistics | Vibir ation =
Active alarms [Temp stator ph 1 Ba|
Alarrn andd svent log
Temp stator ph 1-3 Monitared channel Status Priagity Value Unit Date Time
Temp stator ph 1 Purnp current Wery high A 21 A 2004-03-20 09:51.27
Temp stator ph 2
Ix i b::r‘:m M Pump cument B Vibraton ¥ Temp stator ph 1 ‘Restore I
Temp support bearing
T Pump nEmory [
en:lp & stalor hois 'gé - 10y T T T - Elﬂcl!l o
& JutItion box sl 4 eof
Leakage ins.chamber
Vibration 2r 1 sl
Pump current 20+ - 7l
Current unbalance 18 Ly 4 J {J s 60
Volage unbalance IF r—' 3 s L
System power 16 3 \\ / \ / \\ | 4 =gk
whmrfmu P \/\‘/\f\/ ! 4 sk
Digital 10 ports 12F .!I‘- - anf
Pump Info 10}k " S o ..M (LT 8
Data log
0 a8 -~ 10k
BL [ I S S S — - - S | — i nk
2004-03-20
05:30:00 06:30:00 07-30:00 ng-30:00 09:30:00
__________________ /& Applet Trend plot started [T @ memet
11 19 August 2005 Flygt




rivei— VIS10 Vibration sensor

VIS10 - New sensor
introduced with MAS!

VIS10 used to warn:
e« atclogging
e at bad attachments

« at high level due to
natural frequencies

e forloose and broken
parts

e Mounted in the pump top

 for defect bearings
e Measures in one direction

12 19 August 2005 Flygt
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rivei— CP3800 EX application

Abbey Mills
pumping station
London

16 * CP3800 retrofit |
with MAS and VIS10

13 19 August 2005
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mb VIS10 Vibration sensor in a 3202

Connector

/ unit




F% MAS feature: Pump memory

32 kByte (EEPROM)

* Data plate info

e Sensor configuration
e Starts&running time
e Service log
* Histograms

e Temp sensor on the
board

15 19 August 2005 Flygt
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Serial number
Product number
Approvals

Curve number
Voltage

Current

Delivery connection
Rated power, shaft
Input power

Cos phi

Weight

Ambient temp.

3306/705-0271042
3306/705-5049
CE

53-610

400 V

202 A

D

100 kw

109 kw

0,78

1520 kg

40 degC

ust 2005




'he customer’s
selection of sensors
are factory preloaded 77s web-ool

nto the pump Vow ____Sehp
memory

[his is uploaded at
nstallation

19 August 2005

ITT Industries

# agimeennd Ae

Temp stator ph 2 2004-03-31 13:50:
Resistance measurement
Sensor. PT104, analog = Upidate
Alarm setting
Status Limits Action priovity Reset option Delay {0-30 5
Broken circuit > 2500 ohm IB = Warning -I Emml: :-I
0| A = Pumngp stop = | Aatommathc = 1
High >[00_ o [B=waming =] [awomatic =] [ ]
Ok
Short circuit < 60 ohm [6=wWarning ] Atomatic =] 0|
Graph setings
Y-axis max valua: Eg | o
Y-axis min value: E | o

Compensation for long leads: R = D ahm
R=m~1/A where

i is the resistnaty (copper 00172 [shm mmdm])
I is the length of the lead both ways [m]
A 15 the wire cross section [mm?]




Upload of sensor settings from pump
memory

o =]
| Elle Edit View Favorites Tools Help | &
| Address |&] http://10.78.22.13/mas.htm 1 E&eo

Safial number © 3231 -665-00-9761094

MAS web-tool Pump info 2004-07-02 12:59:46

View SEtUP | Data plate | Service log | Service interval | Pump memaory ]_ Update I

Automatic pump memaory synchronization
Running statistics The following data is automatically copied fram MAS to the non-volatile pump memory evary 2:nd hour,

Purmp data plate information
Alarm settings
Start and stop registrations

-
Temp stator ph 1-3 .
Temp stater ph1 -

-

Temp stator ph 2 Histograms

Temp stator ph 3 Senvice log

Temp main bearing

Temp support bearing Pump memory synchronization

Rommg! PUmp, I oIiony Copy all fror pump memory to MAS Copy |
:::::::: ;:::n:o::: Copy all from MAS to pump memory Copy |
Leakage ins.chamber

vibation e 'Copy all from pump memory to MAS’ is

Pump current
Current unbalance

il performed to upload name plate data

System power

system power factor and the currently installed sensors (and

Outpat at terminal

Dlgtel 9 parts associated parameters)
Data log

General configuration

19 August 2005 Flygt




JFiIe Edit “iew Favorites Tools Help |ﬂ
| Address |&] htp://10.78.22.14/mas it x| Beo

Alarm status

ITT Industries

Ergineered for life

MAS web-tool Running statistics 2004-10-15 14:26:30
View Setup | Histogram | Counters | Start & stop registrations

Quick Overview

Trend diagrams Save

Bunning statistics

R T Number of pump s;grts Pump running ti;rréeS[huurs} Log time

SEmEEE 303 2580 2004-10-04 11:02:59

Temp stator ph 1-3 0 oo _

Temp stator ph 1 0 [N

Temp stator ph 2 1] 0.0

Temp stator ph 3 0 0.0

Temp main bearing o o.n

Temp support bearing 0 0.0

Temp pump memory 8 Sg i

Leakage stator house 0 |:|:|:| i (.

Leakage junction lox
Leakage ins.chamber
Vibration

Pump current

[[ TYRNENRPr R MR P
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) lorer AB Solna . =Ic
Ele Edt View Favortes Took Hep | &
Address [ htip://10.78.22.13/mas.htm =8
Alarm status A N B |

rial numiber -B65-00-97 81084 Enpineeerd foe iife

ITT Industries

MAS web-tool Pump info 2004-07-02 12:59:46
View Setup | pata plate | Service log | Service interval | Pump memory | Update |
hylch Oy (LR

LOGIME:GHRGT Ty Data plate Custom
Running statistics Serial number : 3356.665-036l058 2004-03-30 Change of impeller to 252 o

A clive i1k Product number : 3356.665-5094

Afat s wiudh et hpprovals : CB

stemta - Curve number : E3-610
Temp stator ph1-3 Voltage : 400 W
Temp stator ph1 Current : 150 A

Delivery connection : D
Tempp stat 2
R Rated power, shaft : 75 kW
Temp stator ph 3 Inpur power : B2 kW
Temp main bearing Cos phi : 0,79
Temp support bear Weighe : 1150 kg
p "o bpbient temperature : 40 degC

Temp pump memory
Leakage stator house
Leakage junction box

Leakage ins.chamber

sl A e Fix text  Editable text field

Current unbalance
vnmn:::'mﬂ — 20 lines (maX) =1
System power factor : =
Output at terminal

Digital 1'0 ports

Pump info

21 19 August 2005




ITT Industries

Tial numLm! -“E65-00-9751094 Engamarred fow life

MAS web-tool Pump info 2004-07-02 12:59:46

| Service log | Service interval | Pump memaory [ Update |

View Setup | paa plate

rend diagr am Service log edit field

Running statistics 030810 Removal of clogging items from ..i Lines that do not fit in the edit field are to long to be saved

o iy impeller and the extra tokens will be lost. The service log is saved

Lot 13 1 el 031019 Change of seals and oil when the "File saved!" alert box is shown.
Temp stator ph 1-3
Temp stator ph 1
Temp stator ph 2
Temp stator ph 3
Temp main bearing
Temp support bearing ~ ~ Id
Temp pump memory Edltable fle
Leakage stator house
Leakage junction box

Lasieages W simsaber — 200 lines of text

Vibration

Pump current stored in pump

Current unbalance
Voltage unbalance

System power m e m o ry - j
Sy=tem power factor 'l »
Cutput at terminal I
Digital 10 ports
Pump info

Data log

Gamu eoﬁﬂmm

Download file...

22 19 August 2005
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MAS web-tool

Microsoft Internet Explorer provided by ITT FLYGT AB Solna
E“ﬁ Edit View Favorites Tools Help | ar

cldress [£] http://10.78.22.13/mas.htm

Alarm status
ITT Industries

Emgimeered for life

al number @ 3231 -665-00-9781094

VIAS web-tool

View

lunning statistics

remp stator ph 1-3
Femp stator ph 1
lemp stator ph 2
lemp stator ph 3
Femp main bearing
lemp support bearing
Femp pump memory
_eakage stator house
_eakage junction box
_eakage ins.chamber
Vibration

Pumip current

Current unbalance
Voltage unbalance
SYSTEm PoOWer
System power Tactor

Durtpart at terminal
Digital 1'0 ports
F'um;r =
m_hn

Pump info 2004-07-02 12:59:46
| Data plate | Senice log | Service interval | Pump memory [ Update ]
Service interval Current reading Next service imessaqge at Service message every
Mumber of starts 3419 | 351?| 200 stan

1731.5 | 2119.0] |
[2004.09.01 08:00:00 |

Pump running time (hour)
At date (YYYY-MM-DD hh:mm:ss)

500' hour E]
[=]

e Service will be requested in the
form of a B-alarm if any of the
conditions are fulfilled

23 19 August 2005




Running statistics

2004-03-31 13:53:27

| Histogram

| Counters | Start & stop registrations

Histogram: |TH!IP51HNPII'I *I INMI‘IiI-&I’ vl

Percent of time [%]

18.0
16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0

1] 25 50 75 100 125 150 175
Temperature intervals [°C]

Mean temperature:
42 °¢C

Time :

713 hours

19 August 2005




¢ High temp alarm
4+ \What is the cause?
88 + High current?
* Clogging?
* Reset and run again

19 August 2005

& ITT Industri



F% Real case: MAS and pump on field trial

Flygt

& ITT Industri



Alarm st

Wimngy

ITT Industries

Ergimeernd for life

Alarm log plot

Black box function

10 minutes of date

Vibration: 14 mmy/:

VIAS web-tool Alarm log plot 2003-09-19 10:31:10
View Setup  Monitored quantity Datalog
fulck Overviow [vibration = [manmiog 7] Update |
[emp stator ph 1-3 -
femp stator ph 1 |P1.unp current :i
remp stator ph 2 |wsvs =]
[emp stator ph 3

kage junetion b @ vibration P IV WY Restore_|
_eakage ins.chamber
[emp main bearing [mmis) A )
[emp support bearing 20l i T T T T T ]
ump current 0
fibration 18} 20 4 14F
[emp pump memory 16k 18 1 12k
\ Unbalance 14 16 L ]
J Unbalance i A T
I SYS 121 ; ]
s 10 - gk
igital 10 ports &1 i s}
rend diagrams Cl :
tunning statistics .l . 1 4+
vent log T i

2t ) 4 2}
Jata log 4
service log oL afl L i L i
eneral 2003-09-19
08:25.00 08:27:00 08:29:00 08:31:00 08:33:00 08:35:00 08:37.00
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0 RE6

hittpff192,168,48.95/mas. hitm

ITT Industries

Emgineered for fe

* 2 hours of data

VIAS web-tool Trend diagrams 2003-09-19 10:40.06
View Setup  Monitored quantity Datalog hd IncreaSi ng trend !
ek Orervisw [Pump curremt =] [minwe =] [100% =] | Update |
[emp stator ph1-3
[emp stator ph1 |\.|l'ib|aﬁnn ‘:i
[emp stator ph 2 |W SYs _v_l
[emp stator ph 3
je staton T
& Junttion ¥ Pump cument ™ Vibration [THAEYS
_eakage ins.chamber
[emp main bearing 4]
[emp support bearing HMF T T T T T T T T B
ump current \/
libration e T
[emp pump memaory 2%} | ! | | | | E
A Unbalance
/ Unbalance nr - 1 - - - - - z
I SYS awl \ 4
N SYS
T rm—— 194 -
NgHal L0 ports 18} |
[rend diagrams
unning statistics 17 4
vertioyg 16 i
Jata log
service log 15k L ' | L \ L I L =
neral configur ation 2003-08-19
07:00:00 07:15:00 07:30:00 07:45:00 08:00:00 08:15:00 08:30:00 08:45.00 08:00:00
| Gone [ I toeemet 2
28 19 August 2005
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Haninge Alarm status

Purmg: 3153 ITT Industries

View active aiarms Emgumaered S life

MAS web-tool Trend diagrams 2003-09-19 10:54:15
View Setup  Monitored quantity Dataleg
Quick Owcrview [Tempstatorph1 =]  [minwte =] [100% =] | Update
Temp stator ph 1-3
e Gt e | Temp support bearing >|
Temp stator ph 2 | Temp pump memory |
Temp stator ph 3
shage junction b ¥ Temp stator ph 1 I Termp suppon beanno MTemp pump memong | Restore I

Leakage ins.chamber
Temp main bearing rel rel [cl
Temp support bearing 100 T T T T =
PARTIG AT AN gl @0 ; d . | o4 e}
Vibration | |
Temp pump memory o =0 80 f
AUnbalance 720l 70 70
V Unbalance i,
Move O} 6O B0
WsYs 50 50} 50

awf 40f al
Digital 10 ports ¥
Trend diagrams 30 30 30+
Running statistics Wk mk 4 H 4 | « Wt
Event log | I I
MM 10F 10k 1 i i = 10+
Service log DF Ok . i i 3 -0k

} configurati 2003-09-18
07:15:00 07:45:00 08:15:00 08:45:.00 051500
[i£] Applet Trend pot started [T [ ankemet 7
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Rags, plastic and a bird?

FLYGT

Flygt

19 August 2005
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Bo th Yon rawtes Dok toh @
Qe - O - (x] B (| s | Joroeies @vea @) (- @ -
Agkdress [ ] hitp:11192.168,48.95/mas bt =] oo |unks »
Alarm status
_ ITT Industries
Yiew active a Emgineered for ke
MAS web-tool Running statistics 2003-09-19 11:03:14
View Setup  Running time histogram
Quick Overview Histogram: | Temp main bearing | |Total E2 | e i |
Temp stator ph 1-3
Temp stator ph 1
Temp stater ph 2 "
Temp stator ph 3 Pexcent of time [%]
shage ju T 248 Mean temperature:
Leakage ins.chamber 16.0 5% e
Temp main bearing 14.0 o S
Temp support bearing 12.0
Pump current
Vibration 10.0
Temp pump memory 8.0
A Unbalance 6.0
V Unbalance 4.0
V SYS :
wsvs 2.0
T — 0 5 50 5 100 125 150 175
E'ﬂ'“""""?'“ Temperature intervals [°C]
Trend diagrams
Running statistics .
Eventlog Tripmeter data
Datalog
Service log
] Applet histo started [ [ [ mtemet 4
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Fle Edt View Favorites Tools I'hh
ITT Industries
Enmginaernd for I
MAS web-tool Temp main bearing 2003-09-19 11:25:33
View Setup Registration  Status Value Unit Date Time
Ouick Overview Present oK 28 °C 2003-09-19 11:25:33
;"""' “""’:::" Max 5577 *C 2003-03-19 08:51:22 Reset
emp stator ; a4

i3 Min 216 °C 2003-09-17 04:34:55 | Reset
Temp stator ph 3 - =

KAk S5 Ho Data log: [Howr =] [100% 7] | Read to file | | Update |
Leakage ins.chamber A
Tomg mali bowing W Hour ¥ Hourrn M Hourmax  Restore ]
Temp support bearing ["C]
Pump current 600 F T T T T =
Vibration
Temp pump memory 500 - \ |
A Unbalance
V Unbalance
VSYs 400 - J
\HS‘I’S

300 - ]
mlﬂ)m
Trend thp'ams 200 + Tl
Running statistics
Fventlog 100} T S i
Data log s
Service log i . . ) 'hJ s
ol L 2 2003-08-10 2003-09-12 2003-09-14 2003-09-16 2003-08-18
00:00:00 000000 00:00:00 00:00:00 00:00:00
___________________________ [iE] At Hour piot started [T @ tnkemet
33 19 August 2005
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F% CAS monitoring standard

":'.---il-illill;ﬂ,;;

-_ R

|
i E Tl f
i o e i/ /
i o
—
8 r—
= 5 oy
N
N
\ i 5 2
\ i
T F |
1 -
/ =1
1=
=
=
.

Thermal switches
stator winding

Leakage
connection housing

Temp measurement
main bearing

Leakage
stator housing

34 19 August 2005



rver— MAS standard for Great & Grey

Pump memory
- Data plate info
- Acc. running time
- No of starts

 ——Current (1 phase)

Thermal switches

Temp measurem stator winding

pump memory

Temp measurement
stator winding (1)

Leakage
connection housing

Leakage

Temp measurement
stator housing

main bearing

35 19 August 2005



mb MAS G&G - All options included

{/Cu rrent (1 phase)

Option: Power, current (3
phases), voltage, energy

Vibration

Temp measurement
support bearing

Thermal switches
stator winding

Pump memory
- Data plate info

- Acc. running time
- No of starts

Temp measurem.
pump memory

Leakage
connection housing
Temp measurement
Leakage stator winding (3)

stator housing Temp measurement

Leakage oil housing main bearing

36 19 August 2005
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rvei— MAS options for ‘Midrange’

) ;\
PUmp memory * Cur.rent (1 phase)
- Data plate info A\ Option: Power, current (3
- Acc. running time : phases, voltage, energy

- No of starts Vibration

Temp measurement
support bearing

Temp measurem.
pump memory

Thermal switches stator

Leakage winding
connection Temp measurement
housing stator winding (1) (3)
!_eakag_e Temp measurement
Inspection main bearing
C h am be r 3153 not available with 24-lead SubCab

37 19 August 2005



MAS 711 Pump/drive unit sensor
compatibility chart

Pump | Drive SENSORS
Model | Unit | (1) Pump| (1) Junct. | (3) Stator |(1) Stator|(3) Stator| (1) Lower | (1) Upper | (1) Stator |(1)Leakage |(1) Vibration
Memory | Chmbr FLS | Therm. Sw. | PT-100 | PT-100 |Brg. PT-100|Brg. PT-100| Housing FLS| Chmbr FLS | Sensor
N-3153 00K ] OPTION ] ] N/A OPTION N/ A N/A ] N/A
N-3171 X0 [ ] OPTION [ [ ] OPTION | OPTION OPTION N7 A [ ] OPTION
N-3202 200 ] OPTION [ [ ] OPTIOM | OPTION OPTION N/ A [] OPTION
N-3301 00K ] OPTION [ ] OPTION | OPTION OPTION N/A ] OPTION
C/N/L/P| Bx5 [ ] [ | [ | [ ] OPTION [ ] OPTION [ ] N /A OPTION
CINIL/P| 5 ] ] [ ] ] OPTION [ ] OPTION ] N/A OPTION
CIN/L/P| &5 ] ] [ ] OPTION ] OPTION ] N/A OPTION
C/N/L/P| 95 [ ] [ | [ | [ ] OPTION [ ] OPTION [ ] N/ A OPTION
P/L 800 [Not available MAS-connected
P/L 630 ] [ ] [ ] OPTION | OPTION N/A ] N/A N/A
PL-7050 760 [ ] [ | [ | [ ] OPTION [ ] OPTION [ ] NSA OPTION
_PL-7050 | 770 ] [ ] [ ] OPTION [ ] OPTION ] N/ A OPTION _
e Chart valid only if pumps are ordered MAS-connected
* N3153-N3301 and drive unit 680 will be handled on special order
* Note: Drive unit 600 not compatible with MAS
([

Power analyzer PAN311 is optional with all pump models

19 August 2005
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F% Option — Power analyzer PAN 311

Power  RS.485Modbus Data transfered to MAS:

supply AL e Power

* Energy
* Power factor

* System current
e Current in three phases

e System voltage
* Voltage in three phases

L1 7  Current unbalance
tg | Pump * Voltage unbalance
N \
 RS-485/Modbus com. to MAS
w aezos Fygt



mb Extensive field testing performed...

...at Powell’'s Creek
in the US...

40 19 August 2005
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ﬂ% MAS-features (compared to CAS)

e Ease of use thanks to the "Web tool’

e Alarm log plot for troubleshooting

* Inputs for all optional Flygt pump sensors
e Serial com ports to other systems
 Memory for logging (1 Mbyte)

* Integral part of a complete system with FMC and

AquaView
 Pump memory with data plate, configuration data etc.
a oameos Ayt

é\, ITT Industri



rivei—  MAS price in relation to CAS

MAS costs more but eliminates the need for:

e Extra relays for Pt100 or thermistor
* Panel mounted current meter
* Running time meter

e Start counter

é\, ITT Industri
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Monitoring and Status MAS 711
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